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Model 1

Re: Plasma Sex Steroid Non-SHBG-boundestradiol 1.0 (referent) 5.9 (1.8-19.3) 4.8 (1.5-15.7) 5.2 (1.5-18.5) .12 :::i::_:_;:_

Hormone Levels and Risk of Model 2
Testosterone 1.0 (referent) 2.9 (0.9-9.4) 2.9 (1.0--8.6) 6.2 (2.0--19.0) .002

Breast Cancer in Model 3

Postmenopausal Women DHEA 1.0(referent) 1.8 (0.6-5.3) 2.9 (1.0-8.2) 4.0 (1.3-11.8) .02
Model4

Non-SHBG-boundestradiol 1.0 (referent) 5.1 (1.3-19.2) 3.4 (0.9-12.3) 3.4 (0.8-14.3) .68
Sex steroid hormone concentrations Testosterone 1.0 (referent) 2.0 (0.6-7.6) 2.1 (0.6-7.3) 4.6 (I.3-16.6) .01

in serum (or plasma) have been posi- DHEA 1.0 (referent) 1.4 (0.4--4.9) 1.5(0.4-4.7) 1.5(0.4-5.3) .31 ::::i ii

tively related to postmenopausal breast
*RRs werecalculatedby use of conditionallogisticregressionand adjusted for timesincemenopause,

cancer in several cohorts. Most recently, height, weight,parity, and family historyof breastcancer.
Hankinson et al. (1)reported in the Jour- J'Quartilecut points were less than 3,1, 3.2-6.0, 6.1-10.5, and 10.6 or more pg/mL for non-sex
nal that postmenopausal women in the hormone-bindingglobulin (SHBG)-boundestradiol, less than 0.10, 0.11--0.17.0.18-0.26, and 0.27 or
Nurses' Health Study with elevated lev- more ng/mL for testosterone,and less than 0.92, 0.93-1.61, 1.62-2.58, and 2.59 or more ng/mL for
els of plasma estradiol, testosterone, and dehydroepiandrosterone(DHEA). i
dehydroepiandrosterone (DHEA) sul- _t_value(two-sided)for trend is from a modelwith log-transformedhormone concentrationincluded ::
fate were at a significantly increased risk as a continuousvariable.
when the relationship of each hormone
to breast cancer was analyzed sepa-

rately. However, when estradiol was in-Serum concentrations of non-SHBG-these recent cohort studies, as well as _ il_ii:i _

eluded in statistical models, risk esti- bound estradiol, testosterone, and from a number of case--control investi-

mates for testosterone were substantially DHEA were significantly correlated gations, is that androgens are consis-
attenuated and no longer statistically (Spearman r = .29-.38). Relative risks tently found to be related to breast can-
significant, whereas risk estimates for (RRs) associated with these hormones cer risk. Clarification of the underlying
DHEA sulfate and estradiol were re- both with and without mutual adjust- mechanism(s) for this observation (via

duced only modestly. The authors con- ment are summarized in Table 1. When estrogenic and/or independent path-
cluded that plasma estradiol is probably all were included in a single model, the ways) could substantially increase our
causally related to breast cancer risk in apparent association with breast cancer understanding of the specific hormonal
postmenopausal women, whereas testos- was attenuated slightly and similarly for basis of this disease.
terone is more likely to be indirectly re- estradiol and testosterone but more so JOANNEF. DORGAN
lated to risk through its conversion to for DHEA (e.g., 43%, 31%, and 83% CHRISTOPHERLONGCOPE
estradiol. Potential mechanisms of ac- reductions in the excess RR for the top FRANK Z. STANCZYK
tion for DHEA sulfate were explored, quartiles of estradiol, testosterone, and HUGH E. STEPHENSON,JR.

We previously reported (2,3) an in- DHEA, respectively). ROBERTN. HOOVER
creased risk of breast cancer among Thus, within the limitations of our
postmenopausaI women in the Colum- sample size, estradiol, testosterone, and REFERENCES

bia, MO, Breast Cancer Serum Bank co- possibly DHEA appeared to have inde-
hort with elevated serum levels of non- pendent positive effects on breast cancer (l) HankinsonSE,WillettWC,MansonJE, Cold-
sex hormone-binding globulin (SHBG)- risk. These results are similar to those itz GA, Hunter DJ. Spiegelman D, et al.Plasmasex steroid hormonelevelsand risk of
bound estradiol, testosterone, and from the ORDET (hormones and diet in breast cancer in postmenopausal women. J
DHEA. We did not, however, control the etiology of breast tumors) study (4), Nat1Cancer lust 1998;90:1292-9.
for estradiol when evaluating relation- where mutual adjustment resulted in (2) Dorgan JF, Longcope C, Stephenson HE Jr,
ships of androgens with risk. Our study persistence of a testosterone effect but Falk RT, MillerR, FranzC, et al. Relationof
included 7 ! case subjects with two con- weakening of estradiol and DHEA sul- prediagnostic serum estrogen and androgen
trol subjects per case subject matched on fate effects. On the other hand, a result levelsto breastcancer risk.Cancer Epidemiol
age and on date and time of day of blood for testosterone similar to that of BiomarkersPrev 1996;5;533-9.
collection, All participants were post- Hankinson et al. (1) was found in an- ¢3) Dorgan JF, Stanczyk FZ, Lougeope C, Ste-phensonHE Jr, ChangL, MillerR, et al. Re-
menopausal women who were free of other cohort study (5). Differences be- lationship of serum dehydroepiandrosterone
cancer and not taking exogenous estro- tween these studies in the specific ana- (DHEA), DHEA sulfate, and 5-androstene-
gens when they donated blood to the se- lytes associated with risk, in the strength 31_,1713-diolto risk of breast cancer in post-
rum bank. The median age of the par- and consistency of the associations, and menopausal women, cancer EpidemiolBio-

ticipants at blood collection was 62 in the underlying distributions of hor- markersPrev 1997;6:177-81.
years, and the time from blood collec- mone concentrations could contribute to (4) Berrino F, Mnti P, Micheli A, Bolelli G,KroghV, SciajnoR,et al. Serumsex hormone
tion to diagnosis ranged from less than 1 differing results, as could the inherent levels after menopause and subsequentbreast
year to 9.5 years. Written informed con- difficulty in disentangling the effects of cancer. J Natl Cancer lnst 1996;88:291-6.
sent was obtained from all participants, correlated variables. What is clear from (5) Zeleniuch-JacquotteA, Bruning PF, Bonfrer
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I_ JM, Koenig KL, Shore RE, Kim MY, et al. In a randomized, controlled trial, the efits of luteinizing hormone-releasing

_"_ili:: dehydroepiandrosteroneRelati°nof serum levels OfsulfateteStosteronetoriskandof patients know that they can receive a hormone, in terms of QOL, risk of os-

breast cancer inpostmenopausalwomen.AmJ treatment or a placebo. Their expecta- teoporosis, and survival (7).
Epidemiol 1997;145:1030-8. tions of treatment effects are set, by this

uncertainty, between the expected el- JEAN-FRANCOISCAUBET

NOTES feets of the treatment and the expected REFERENCES

effects of no treatment. Expectations are
Affiliations of authors: J. F. Dorgan, R.N. known to influence subjective assess- (1) MoinpourCM, SavageMJ. Troxel A, Lovato

Hoover, Division of Cancer Epidemiology and ments (3). The subjective assessments of LC,EisenbergerM, Veith RW, et al. Quality

Genetics, National Cancer Institute, Bethesda, of life in advancedprostatecancer: resultsof a
MD;C. Longcope, Departmentsof Obstetricsand the benefit are underestimated in the randomized therapeutic trial. J Natl Cancer
Gynecologyand Medicine,Universityof Massa- treatment arm and overestimated in the lust 1998;90:1537-44.
chusetts Medical School, Worcester;F. Z. Stan- placebo arm. This situation minimizes (2) Viau v, Meaney MJ. The inhibitory effectof

czyk, Departmentof Obstetrics and Gynecology, the differences between treatment arms, testosterone on hypothatamie-pituitary-adre-

Universityof SouthernCaliforniaSchoolof Medi- and a subgroup of patients with side ef- nal responsesto stress is mediatedby the me-cine, Los Angeles; H. E. Stephenson,Jr., Depart- din preoptic area. J Neurosci 1996;16:
ment of Surgery, University of Missouri Health fects may then become the major deter- 1866-76.
Sciences Center,Columbia. minant of how QOL scores compare. (3) Swartzman LC, Burkell J. Expectationsand

I _i Correspondenceto: Joanne F. Dorgan, M.P.H., Pain medications and antidepressants the placebo effect in clinical drug trials:whyPh.D., National Institutes of Health, Executive represent outcomes of QOL studies. The we should not turn a blind eye to unblinding,

_i:i:!:: Plaza South, Rm. 7082, Bethesda, MD 20892- prostate-specific antigen (PSA) level and other cautionary notes. Clin Pharmacol
,_i!: 7234 (e-mail:jd7g@nih.gov), was decreased more with flutamide than Ther 1998;64:1-7.f with placebo (4). In such a situation, one (e) EisenbergerMA, BlumensteinBA, Crawford
......i: ED, MillerG, McLeodDG, LoehrerRJ, et al.

I_:: may expect less symptomatic medica- Bilateral orchiectomy with or without flu-

_ii Re" Quality of Life in Advanced tions to be prescribed. These medica- tamideformetastaticprostatecancer. N Engl

_!ii:::::: Prostate Cancer: Results of a tions can change QOL scores and should Med 1998;339:1036-42.

Randomized Therapeutic Trial be reported. (5) Roth AJ, KornblithAB, Batel-CopelL, Pea-body E, ScherHI, HollandJC.Rapidscreen-
Withdrawals represent another out- ing forpsychologicdistressin men withpros-

come of QOL studies. In the INT-0]05 tatecarcinoma:a pilotstudy.Cancer1998;82:
_!:_i::I: A link between the pharmacology of trial, more withdrawals were observed 1904-8.:_ii!iii:

_::i!::!i:: flutamide and the quality of life (QOL) in the placebo arm. The number of pa- (6) HauckWW,AndersonS. MarcusSM. Should

_i_i_: of patients with metastatic prostate can- tients returning questionnaires was we adjust for covariates in nonlinearregres-_::_i_i cer was recently reported (1), In the Na- slightly different at baseline between sion analyses of randomizedtrials'?Control
_i::::::ii:i Clin Trials 1998;19:249-56.

t!!i!i:i tional Cancer Institute/Southwest On- flutamide and placebo (370 and 367 pa- _7) CrawfordED, EisenbergerMA, McLeodDG,CO1Ogy Group INT-0105 trial, better tients, respectively). The difference in-_!::!ii! SpauldingJT, Benson R, Dorr FA, et al. A
_::_:i QOL scores were reported in patients creased after 6 months for outcomes controlledtrial of leuprolidewith andwithout
_:_::: receiving orchiectomy plus placebo than such as frequent pain (19 more patients flutamide in prostatic carcinoma [published
_._ in patients receiving orchiectomy plus in the flutamide arm), intense pain (18 erratum appears in N Eugl J Med 1989;321:
!i::i::iii flutamide. Subjective assessments need, more patients in the flutamide arm), 1420]. N Engl J Med 1989;321:419-24.

¢._i::!i however, to be interpreted in the light of mental health (17 more patients in the
iii:_iii NOTE
!i_:!il: possible confounders of either the flutamide arm), and distress (16 more
_::::::il causes or the effects. One confounder patients in the flutamide arm). The sta- Correspondence to." Jean-Francois Caubet,

_!_il was discussed--imbalance favoring pla- tus of the missing patients can have an M.D., 419 PlainfieldAve.. BerkeleyHeights,NJ
ii_i!: cebo (1)--but several others need to be impact on the QOL scores. 07922 (e-mail:JeanFranc@aol.com).
_:_i! explored systematically. A recent publication described symp-ii!ii:: RESPONSE
E:::: A combined treatment was evaluated toms of anxiety and depression in pa-

• i!_ii (orchiectomy plus flutamide); therefore, tients with prostate cancer (5) and sug- Dr. Caubet first notes that the treat-

[:i:i any difference observed with orchiec- gested the use of a questionnaire to ment arms in the quality-of-life (QOL)
t::: tomy can be explained by either flu- detect patients with psychiatric needs, sample were not balanced with respect
_::_:_:::::::::tamide or an interaction between flu- For these patients, flutamide may tem- to extent of disease. In the article, we

_!!_::_: tamide and orchiectomy. Orchiectomy porally or definitely be withdrawn. The reported this, but we also noted that ex-
i:i::i has a rapid effect on testosterone levels, risk of side effects should, however, be tent of disease was included in all Ion-

: _ and it increases cortisol secretion in re- balanced with long-term benefits. A sur- gitudinal analyses and did not change
_i_iil sponse to stress (2). The symptoms ob- viral advantage of 9% was reported (4), our conclusions.
_:_::: served are the result of the addition of but it may have underestimated the true Dr. Caubet is correct in noting that
!i_:_:::: flutamide to a situation already produc- benefit of flutamide because the model average scores for physical and emo-
I:: ing a rapid androgen deprivation with used was not adjusted for prognostic tional functioning did not worsen sig-

_!_i::i additional hormonal changes, all occur- factors. Unadjusted models sometimes nificantly over the 6-month assessment_:::
,_.... ring to a lesser extent with luteinizing underestimate the treatment effects (6) period for either arm. However, we did

ii_:!: hormone-releasing hormone. This did and have a lower predictive value for the report that the emotional functioning ofk+ :

!i_!: not translate, however, into a decrease of individual patient than multivariate patients receiving orchiectomy plus pla-
_ii mental and physical scores, as compared models. The benefits of orchiectomy cebo improved more over this 6-month;i.i:i;:

....._!_ with baseline, should also be compared with the ben- period than did that of patients receiving
!!i:i:!
!!i:i::_
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